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• * NOTICES* 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of magnetic-recording 
media, such as hard TISUKU used for a magnetic disk drive, in detail about the manufacture approach 
of a magnetic-recording medium. Especially, the reduction in surfacing of the magnetic head is possible, 
and it is related with the magnetic-recording medium suitable for high density record. Moreover, it is 
related with the magnetic-recording medium of the thin film mold which improves a CSS (contact start 
and stop) property and the sticking property on the front face of a medium of a head to coincidence at 
coincidence. 
[0002] 

[Description of the Prior Art] Usually, a hard disk rotates on the occasion of that use at high speed, 
surfaces the magnetic head, and is performing writing/read-out to a hard disk through this magnetic 
head. Processing (henceforth mechanical texture) which a hard disk performs mechanical polish to the 
circumferencial direction of a magnetic disk in the shape of a concentric circle mostly on the substrate 
layer which consists of non-magnetic material, such as NiP plating prepared on the substrate side of a 
disk or the substrate side, for improvement in the magnetic properties, and leaves processing marks is 
performed. 

[0003] When track recording density and track density became high and the area per bit became small 
by increase of amount of information in recent years, and the demand of the formation of small 
lightweight of equipment, the scratch blemish by mechanical texture like before had the problem that 
where of height control of a projection was difficult because of the surface projection by mechanical 
polishing, and it was difficult to lower the surfacing height of the magnetic head, while the probability 
which serves as an error in the case of information read-out became high. 

[0004] Moreover, when performing mechanical polishing, in order to usually use the abrasive material 
which distributed the abrasive grain with the binder, the resin currently used for this binder was burned 
with the frictional heat at the time of polish etc., and the problem that this barred the surfacing height of 
a head also had it. 
[0005] 

[Problem(s) to be Solved by the Invention] At the same time it makes front- face nature of a magnetic- 
recording medium as smooth as possible and lowers the surfacing height of the magnetic head in a data 
zone therefore, in a CSS zone A projection is made, area at the tip of a projection is further made small, 
and sticking with a head is lost. Moreover the height of an average field When it is made almost the 
same as a data zone and a head is sought between a data zone and a CSS zone, there is little stable 
surfacing bouncing motion of a head, and the manufacture approach of a magnetic-recording medium 
that destabilization in the space of a head crash or a head does not take place is desired. 
[0006] 

[Means for Solving the Problem] This invention was made to the medium for such high density 
magnetic recording, and after the 1st summary carries out the sweep exposure of the energy beam which 
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carries out continuous oscillation to the front face of a substrate or a substrate layer and graduates a front 
face, it consists in the magnetic-recording medium which produced the magnetic layer at least. 
Moreover, the 2nd summary of this invention is the manufacture approach of the magnetic-recording 
medium which comes to form two or more layers which contain a magnetic layer at least on the 
nonmagnetic substrate which had the front face covered with the matter fused with heat. After carrying 
out continuous irradiation of the energy beam on the conditions which fuse the predetermined field of a 
nonmagnetic substrate to extent to which the surface roughness of the matter fused with heat becomes 
smaller than exposure before, it consists in the manufacture approach of the magnetic-recording medium 
characterized by forming two or more layers. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In this invention, the 
projection height in the substrate for magnetic-recording media or a substrate layer front face expresses 
the maximum height specified by JIS surface roughness (B0601). 

[0008] the melting range in the energy beam migration direction (direction to which the beam spot 
moves a substrate top relatively by scan), and a right-angled direction if in charge of smoothing of a 
substrate or a substrate layer front face - usually - 20 micrometers or less — desirable - 0.20 to 10 
micrometer, it is referred to as one to 5 micrometer still more preferably, and a smooth front face is 
created using the surface tension at the time of melting. 

[0009] The part of the both sides of the part which was conversely cratered in the concave, without the 
amount of core of a fusion part becoming [ a convex ] if the melting range becomes large, although the 
both sides of the beam which the amount of core of a beam became a convex, and was irradiated when 
an exposure and a surface were continuously fused for a laser beam in a substrate or substrate layer and 
the melting range of a direction right-angled in the migration direction of a laser beam was narrow serve 
as a crevice, and became a liquid rises to convex. When this has the narrow melting range, the 
temperature gradient in a liquid will be considered for the temperature gradient in the scanning direction 
of a beam and a right-angled direction to arise in a melting liquid at the time of cooling to the migration 
direction of a beam being dominant, if the melting range is wide. Usually, the surface tension of the 
periphery part by which surface tension was cooled from the perimeter since temperature was large in a 
low part becomes large, and is considered to rise. 

[0010] As for conditions on which the core or both sides of a laser beam which scan the conditions of 
the melting range for graduating a front face rise extremely, in this invention, avoiding is desirable. As 
most desirable conditions, the oil level at the time of fusing is flat and smooth near, or conditions which 
carry out melting on conditions from which the amount of [ of a laser beam ] core becomes a convex or 
concave slightly are chosen. 

[001 1] Moreover, although a pitch radial [ in the case of scanning a laser beam in the shape of a spiral ] 
is made comparable as melting width of face, since the part which influences the glide property of a 
head etc. directly turns into a part for heights, it is also possible in the case of conditions from which the 
scan center position of a laser beam becomes a convex to scan using a delivery pitch larger than melting 
width of face. In this case, the cross-section configuration of a radial front face becomes a wave type 
[0012] this wave- like wave is reducible when energy intensity distribution use a laser beam larger 
(intensity distribution are gently-sloping - or a flat) than Gaussian distribution in a part for the core of a 
beam. Such a laser beam can be obtained by arranging or using the optic (homogenizer) which used the 
cylindrical lens etc. so that plurality and the profile of distribution may lap the laser which has Gaussian 
distribution. The amplitude of a wave-like wave 20nm Since a head also stabilizes and surfaces 
satisfactory also to a magnetic parametric performance, extent should just choose a laser beam according 
to a case. 

[0013] Thus, the center line average of roughness height (Ra) of a circumferencial direction is usually 2- 
0.4nm also in 3nm or less, and, as for the graduated front face which is obtained, the maximum height 
(Rmax) usually becomes 20-lnm also in 50nm or less. 

[0014] Moreover, a substrate or a substrate layer CSS As an approach of irradiating pulse-like laser and 
forming a convex projection in the part equivalent to a zone good, the thing of 25% or more of the 
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diameter of a spot which a laser beam does for distance migration is desirable in the time amount by 
which the pulse laser is irradiated. Since the condition that temperature is high can be made in the 
posterior part of a fusion part by carrying out like this, the part by which laser radiation was carried out 
first is projecting, the part solidified at the end serves as a crevice, and the area on the front face of a 
projection can make the projection of a desirable configuration to small CSS. In addition, the diameter 
of a spot in the substrate or substrate layer front face of a laser beam is at the time of standardizing by 
the maximum strength of energy density. 1 / e2 It specifies in the range of less than. 
[0015] CSS The projection height in a zone is easily controllable respectively by adjusting the 
conditions by which the consistency of a projection controls the number of the projection per round, 
radial exposure spacing of a pulse laser, and the height of a projection by the reinforcement and its 
average irradiation time of laser. The linear velocity of 0.2-20 micrometers and a substrate has [ 20- 
500mW and average irradiation time / 0.05-5microsec and the diameter of a spot of laser ] 1 - 15 m/sec 
desirable [ usually, / the reinforcement of laser ]. Here, the average irradiation time of laser shows the 
time amount which irradiated laser on the substrate or the substrate layer front face making one 
projection form. When a numerical aperture uses the objective lens of 0.1-0.95, the diameter of an 
exposure of a beam is [ that what is necessary is just to change the numerical aperture of an objective 
lens ] usually controllable, in order to change the exposure area of a laser beam to about 0.7-6 
micrometers. 

[0016] In this invention, although an aluminium alloy plate or a glass substrate is usually used as a 
nonmagnetic substrate, metal substrates, such as copper and titanium, a ceramic substrate, a resin 
substrate, or a silicon substrate can also be used. The substrate layer which consists of non-magnetic 
material is a NiP alloy layer preferably, and is usually formed of an electroless deposition method or a 
spatter. Although it is usually amorphous and non-magnetic material, the NiP layer created by plating or 
the spatter may be crystallized with the melting solidification by laser radiation, when the content of P is 
low. On record, since it is not desirable, as a substrate layer used for this invention, the one where the 
content of P is higher is desirable [ crystallizing in the substrate layer of a data zone and having 
magnetism ] so that it may be hard to crystallize. P content of the NiP layer used for this invention more 
than 12 Wt % - further -- 16 Wt % extent is desirable. 

[0017] It is [ smoothing and ] CSS about a data surface by laser radiation. Interlayers, such as Cr layer, 
and a magnetic layer are produced and the substrate which generated the projection in the zone serves as 
a record medium, usually — moreover — although a protective layer is prepared on a magnetic-recording 
layer at a process after this — as a protective layer — approaches, such as vacuum evaporationo, a spatter, 
plasma CVD, ion plating, and a wet method, — Si02 and aluminum2, such as nitrides, such as carbide 
film, such as a carbon film, hydrogenation carbon film, and TiC, SiC, and SiN, TiN, — oxide film, such 
as 03 and ZrO, etc. is formed. They are a carbon film and the hydrogenation carbon film among these 
especially preferably. Moreover, on a protective layer, a lubricant layer is usually prepared. However, 
since a tribology-property with a medium is improved when using for a slider side the magnetic head 
which has the layer of diamond-like carbon, it is not necessary to necessarily prepare a protective layer 
[0018] 

[Example] Next, although an example explains this invention still more concretely, this invention is not 
limited by the following examples unless the summary is exceeded. After performing NiP plating of 10- 
15 micrometers of thickness on a disk-like aluminum substrate with a diameter of 95mm, surface polish 
is performed, and surface roughness Ra is abbreviation. The NiP plating substrate of 1.5 nm was 
obtained. 

[0019] Next, Ar laser (488nm) in which ** of laser on the strength [ of 50-500mW ] carries out 
continuous oscillation was condensed on the NiP front face, and the shape of a spiral was made to carry 
out melting solidification of a scan, sequential, and the front face for the whole plate surface. 
Furthermore, a modulator is operated, said laser which carries out continuous oscillation is made into the 
pulse laser of 0.05-5micro of irradiation time sec, and it is CSS of a plate surface. The projection was 
created in the zone. 

[0020] Thus, in the migration direction of a laser beam, and the right-angled direction, although the 
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smooth and very slight irregularity equivalent to the melting width of face by the laser beam existed, 
about the migration direction, the front face of the obtained substrate layer did not have irregularity, 
either, and was very smooth. Moreover, the projection created by the pulse laser has a form as shown in 
drawing 1 , and a crevice generates it into the part equivalent to which the pulse laser was at the end. 
Drawing 1 shows the result of having observed the projection completed by the pulse laser with the 
surface type-like measuring device ("ZYGO" by U.S. ZYGO) by laser interference. Moreover, the 
crowning of this convex projection has a smooth surface, and has curvature that it is not flat and 
moderate. 

[0021] Subsequently, Cr interlayer (lOOnm) and the Co-Cr-Ta alloy magnetic film (50nm) were 
produced one by one on the above-mentioned NiP substrate by the spatter. Subsequently, (20nm) was 
formed for the carbon protective coat, 2nm ("DOL-2000" by the MONTEDISON company) of fluorine 
system fluid lubrication agents was applied by dip coating after that, and the magnetic-recording 
medium was produced. 

[0022] The smooth side in an example 1 and the creation conditions of a projection were shown in Table 
-1. The linear velocity of a substrate, the reinforcement of laser, the average irradiation time of laser, an 
average projection consistency (equivalent to the interval of laser radiation), center line average-of- 
roughness-height Ra, melting distance, and the numerical aperture NA of the objective lens used for 
condensing of laser are shown. The diameter of a spot which 84% of energy concentrates is expressed 
with 1.22x lambda/NA when wavelength of laser is set to lambda. 
[0023] 
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[0024] The result of CSS of a disk (example of a comparison) which performed only this disk and 
machine polishing, and a glide test was shown in Table -2. As a test of CSS, the frictional force after a 
coefficient of friction of rest (initial stiction) and 20,000 CSS was shown. The CSS test used 1.6 
microinches of head flying heights, and the thin film head (slider quality-of-the-material 
aluminum203TiC) of load gram 4gf. the stable surfacing height of the data zone in an example, and a 
CSS zone — respectively — 0.8 mu inch, 1.3 microinches, and the stable surfacing height of the disk 
created only by mechanical polish — 1.1 microinches — it is — moreover, surface roughness PV a value - 
- it is — respectively — 4.3, 55, and 5.9 nm it was . 
[0025] 
fable 2] 
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[0026] (Example 2) After performing NiP plating of 10-15 micrometers of thickness on a disk-like 
aluminum substrate with a diameter of 95mm, surface polish was performed, and surface roughness Ra 
obtained 0.73nm by the circumferencial direction, and obtained the 0.91nm NiP plating substrate by 
radial. After inputting into the homogenizer the laser beam which has Gaussian distribution and 
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transforming energy beam intensity distribution into trapezoidal shape, the NiP front face was irradiated 
on the conditions shown in Table 3. A result is shown in Table 3. 

[0027] (Example 3) In the example 2, a homogenizer was not used and also it irradiated on the same 
conditions. A result is shown in Table 3. From Table 3, by using a homogenizer shows that surface 
roughness is still smaller. 
[0028] 
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[0029] 

[Effect of the Invention] The magnetic-recording medium by this invention irradiates the laser beam 
scanned relatively [ front face / of a substrate or a substrate layer ], and since it produces the substrate . 
layer to need, a magnetic layer, or a protective layer after it graduates the irregular projection which 
produces locally the front face of this substrate or a substrate layer when mechanical polish is performed 
melting and by solidifying, it can lower the stable surfacing height of a head to a limit. Using the laser 
beam which carries out continuous oscillation moreover, by carrying out the sweep of said front face to 
the shape of a spiral As opposed to this substrate or substrate layer front face of a part where the 
magnetic head performs CSS after performing melting and solidification for this substrate or the whole 
substrate layer front face serially locally Since the projection by which pulse-like laser was irradiated 
and creation, a tip configuration, and height were controlled in the convex projection, and its consistency 
are easily controllable There are few touch areas of a magnetic-head inferior surface of tongue and a 
magnetic-recording medium front face, and friction at the time of CSS becomes extremely small, and it 
stops also generating staking on the front face of a medium of a head at all. Even when such a projection 
is made only in the CSS zone of a head, since the height of an average field hardly changes, it can seek a 
head very smoothly between a data zone and a CSS zone. Since the binder contained in the abrasive 
material adhering to a front face is burned when this substrate or a substrate layer is locally fused by 
laser radiation, the cleaning effectiveness is also expectable. Furthermore, since the blemish by 
mechanical polish is lost to the substrate of a medium, the error of data also decreases and manufacture 
of the magnetic-recording medium of high density is attained. 
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• * NOTICES* 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic-recording medium which produced the magnetic layer at least after carrying out 
the sweep exposure of the energy beam which carries out continuous oscillation to the front face of a 
substrate or a substrate layer and graduating a front face. 

[Claim 2] The magnetic-recording medium according to claim 1 characterized by making the sweep 
exposure of said energy beam in a data-logging zone. 

[Claim 3] The magnetic-recording medium according to claim 1 or 2 by which the average of roughness 
height of the graduated front face is characterized by being 1/4 or less [ of the average of roughness 
height before smoothing ]. 

[Claim 4] A data- logging zone is a magnetic-recording medium characterized by forming the projection 
by pulse-like laser radiation in that of a part to which smoothing by the continuous irradiation of a 
energy beam is made, and the magnetic head performs CSS (a contact start and stop). 
[Claim 5] The magnetic-recording medium according to claim 1 to 4 whose surface roughness of a data 
zone is 200A or less in 20A or less and Rmax at Ra. 

[Claim 6] The magnetic-recording medium by which the continuous melting marks by the energy beam 
were prepared on the substrate or the substrate layer. 

[Claim 7] The magnetic-recording medium according to claim 6 characterized by the melting marks 
which said melting marks are spirals-like, and adjoin each other overlapping partly. 
[Claim 8] The manufacture approach of the magnetic-recording medium which is the manufacture 
approach of the magnetic-recording medium which comes to form two or more layers which contain a 
magnetic layer at least on the nonmagnetic substrate which had the front face covered with the matter 
fused with heat, and is characterized by to form two or more of said layers after the surface roughness of 
the matter which fuses the predetermined field of said nonmagnetic substrate with said heat carries out 
the continuous irradiation of the energy beam on the conditions which fuse to extent which becomes 
smaller than exposure before. 

[Claim 9] The manufacture approach of the magnetic-recording medium according to claim 8 
characterized by the energy intensity distribution in a part for the core of said energy beam being flatter 
than Gaussian distribution. 

[Claim 10] The manufacture approach of the magnetic-recording medium according to claim 8 
characterized by performing processing which irradiates a energy beam in the shape of a pulse to the 
field which has not received said continuous irradiation after the continuous irradiation of said energy 
beam predetermined time. 

[Claim 11] The manufacture approach of the magnetic-recording medium according to claim 10 
characterized by the matter fused with said heat being nickel-P. 
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DRAWINGS 



[Drawing 1] 
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